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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation . 

1 This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2,**** shows the word which can not be translated, 
3. In the drawings, any words are not translated.. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 

[Field of the Invention] 

[0001] 

This invention relates to the method of refining at the same time it sterilizes a liquid and a 
gas.. By this invention, in detail a liquid and/or a gas Compound concentrator geometry 
(compounded concentrator geometry), Through, radiation, and/or two or more energies 
transmitted and/or diversified are condensed to the reactor which is a compound parabolic 
concentrator in detail in the specific building envelope of said reactor which forms a high- 
energy-density field during operation 

Therefore, it is related with the method of sterilizing and refining a liquid and a gas.. 
Said energy contains a sound wave and/or an ultrasonic transient cavitation, and the 
electromagnetic energies (for example, ultraviolet rays, visible light, infrared rays, 
microwave, etc.) from various wavelength bands chosen from an electromagnetic spectrum. 

[0002] 

The inner surface of the reactor is preferably covered with the thin film of photocatalysts, 
such as titanium oxide. 

In order for said inner surface to make the reflection depending on liberty and wavelength 
and/or refraction and/, diffraction, or those combination promote, with the predetermined 
holographic groove pattern, the slot is attached or complementary-wave length composition 
of it is carried out . 

[0003] 

This invention relates to the array of the concentrator (henceforth a hydrodynamic 
compound parabolic concentrator or HDCPC) by said method, and the concentrator 
mutually connected with the form which was continuous or combined parallel or these.. 
[0004] 

[Background of the Invention] 
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It is clear that there is a global demand to the sterilization technology of effective water . In 
sterilization technology, use of UV technology is liked better than a disinfectant medicine 
from sterilizing the severe laws and regulations and by-product to a germicide. UV light 
generated by sterilizing the severe laws and regulations and by-product to a germicide. The 
UV light generated with the conventional lamp is a fundamental means for generating UV 
energy. 

(Comparing with a chlorination) It has the non-residual effect of not generating harmful 
mixed capacity . 

These lamps are arranged seriate [ of a lamp ], it is often embedded into a channel (or 
reactor), and each is operating said a majority of lamps. Lamps (for example, a mercury 
arc, a discharge lamp, etc.) need the periodical exchange and maintenance which expense 
requires The present limit imposed by use of the conventional lamp system reactor is 
produced from the ability of these not to oppose effectively to colloidal precipitate and/or 
hard water precipitate. Use of the protective sleeve for securing sufficient protection of a 
lamp, (for example, it is known that the quartz sleeve can let a far ultraviolet ray (200 nm - 
320 nm) pass.) ~ assignment of the addition resources with necessity high often more 
made to increase cost further - necessity -- then [ both ]. It is made difficult that a designer, 
a manufacturer, and/or an end user use the direction of optics or a sound wave 
concentrator for a reactor. There is no such restriction in this invention, and this is a Reason 
for the ability to use this invention for the large various uses for which the liquid or gas 
called sterilization, neutralization, the dissolution, and deodorization is processed. 
[0005] 

The purpose of this invention a liquid and/or a gas simultaneously with through and this, to 
a compound concentrator. They are high energy density and a concentrated region about 
various electromagnetism, a sound wave, and ultrasonic (transient cavitation) energy, With 
the dissolution, neutralization, and deodorization in a pollutant and the polluted medium (for 
example, an organic compound and a non-organic compound). By condensing to the field 
to which inactivation of sterilization or DNA (for example, harmful microorganism), and RNA 
duplicate arrangement takes place, it is providing the method of sterilizing and refining a 
liquid and a gas validity being high. 
[0006] 

The light cone which is an optical basic form of a non-image formation light concentrator is 
used for years [Halter (Holter) (1962) etc.]. . The simple cone type optical concentrator has 
developed into the still more effective composite construction in several years. (For 
example, compound parabolic concentrator =Compound Parabolic Concentrator 
(henceforth CPC), compound ellipse-like concentrator =Compound Ellipsoidal Concentrator 
(henceforth CEC)), Optical concentrators, such as CPC, have already shown high use and 
concentration of the validity of condensing of solar energy, concentration, and conversion. 
Many records are left behind in the use of fiber coupling 
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[0007] 

The sound wave concentrator is also used for numbers of generations through 
development and progress of a horn, a flute, an organ, a trumpet, and other musical 
instruments. The geometric sound wave concentration in the building of a building, a 
temple, a church, and others could let the history of both a musical instrument and a 
building pass., 
[0008] 

The internal interface of the cone type for condensing the flow of the liquid passing through 
the section of a specific conduit tube or a chamber and a gas exists in many hydraulic 
systems and/or pneumatics type system configurations . 
[0009] 

Although purpose, i.e. , an optical concentrator, that above-mentioned geometric optics and 
sound wave concentrator are another is used and a sound wave concentrator is used for 
sound-collecting and/or amplification for condensing, it is not used, in order to attain the 
purpose of these both simultaneously while passing a liquid or a gas thoroughly. As for the 
above-mentioned concentrator, having been used as a hydrodynamic flow concentrator 

electromagnetism and sound wave energy at the same time it increases the flow of a liquid 
and a gas, having been used was absolutely none before. What kind of ranges of an 
electromagnetic spectrum, such as microwave, infrared rays, visible light, and ultraviolet 
rays, may electromagnetic energies be, for example, and sound wave energy may be what 
kind of suitable frequency , 
[0010] 

Use of the compound concentrator as the concentrator in which both electromagnetism and 
sound wave energy interact to a surprising thing while letting the reactor of the form of a 
concentrator (single and/or multistage concentrator array) pass for a liquid and a gas in this 
invention, or a reactor, Enabling sterilization, deodorization, and/or refining of said gas in 
very high throughput and a liquid was found out. 
[0011] 

In the context of this invention, absorption is the process of mixing or dissolving a gas, a 

liquid, or the substance of a solid state with other substances (ASCE, 1985) 

[0012] 

In the context of this invention, adsorption is adhesion in the solid surface of the molecule in 

a gas molecule, ion, or a solution (ASCEW, 1985). 

[0013] 

In the context of this invention, adsorption isotherm expresses the relation between the 
amount of adsorption in constant temperature, and the bulk activity of an adsorbate with a 
graph (from Stan (Stumm) and Morgan (Morgan), it is 1981) 
[0014] 

In the context of this invention, an advection current is a process to which a solute is 
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conveyed by the bulk lump of flowing fluid (the frieze (Freeze) and sherry (Cherry), 1979).. 
[0015] 

In the context of this invention, the rate of airspace is a ratio of the quantity of the water 
which can be discharged from the soil or rock saturated with the bottom of an operation of 
the power of gravity to the total amount of a stoma (ASTM, 1980). 
[0016] 

In the context of this invention, anisotropy is in the state of having the different 

characteristic in the different direction (AGI f 1980).. 

[0017] 

In the context of this invention, an anisotropy lump is a lump which has the different 

characteristic in the different direction in a fixed point (ASTM, 1980) 

[0018] 

In the context of this invention, although the aquiciude can store water with porosity, it is a 
hydrogeological unit which does not penetrate water at sufficient speed to bring remarkable 
supply to a well or a spring (from WMO, it is 1 974). 
[0019] 

The aquifer as used in the context of this invention means a part of layer containing a 
penetrable substance which produces the water of sufficient quantity for a weli and a 
spring, and which was fully saturated, group, or layer (from roman (Lohman) etc., it is 
1972).. A part of geological layer which may produce groundwater of sufficient quantity for a 
well or a spring, group, or layer is meant. [ whether the field has connected actually or 
potentially mutually the saturation region created by uranium or thorium recovery operation 
with the aquifer and water pressure of a nature or it can emit b surface water, and ] Or it is 
not considered aquifer unless it is, or it brings close moderately because of movement 
beyond vertical projection of the boundary line of the land transferred for the possession 
and management by the country of c long period of time (10 CFR part 40 Appendix A) 
[0020] 

Although an aquifer system is an object of perviousness and a weak pervious substance 
which functions locally as a water source unit in the context of this invention and movement 
of groundwater is blocked, By limiting the stratum which does not influence greatly to the 
local water pressure continuity of a system, both the portion with which the pervious 
substance was saturated, and the portion by which the unsaturation was carried out are 
included including two or more pervious stratums separated locally at least (from ASCE, it 
is 1985).. 
[0021] 

The amount of water which an aquifer examination is an examination for measuring the 
water pressure characteristic of aquifer in the context of this invention, and was measured 
is deducted from addition of the water of well HE, It includes measuring change of the result 
in the source of a stream of aquifer during discharge or an additional period; or subsequent 
[both] (ASCE, 1985). 
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[0022] 

In the context of this invention, the hydrogeological unit which an aquifuge does not have 
the hole connected mutually, therefore cannot store or penetrate water is meant (from 
WMO, it is 1974), Rock in which neither storage nor a penetration carries out water 
because does not include the hole or gap connected mutually (ASCE, 1985). 
[0023] 

The base line monitoring as used in the context of this invention means establishment and 
operation of a supervising system in which it was designed for measuring and recording 
continuously or periodically the present state and the state where it is changing which are 
compared with future observation (from NRC, it is 1982). 
[0024] 

In the context of this invention, relative concentration is plotted to time with a breakthrough 
curve.. If relative concentration sets concentration in a point with a phreatic-water-discharge 
field to C and source concentration is set to Co, it will be defined by C/Co. 
[0025] 

In the context of this invention, UV radiation is luminous radiation (about 200 nm - 400 nm) 

{ fr^r OYQITinlQ thio re ] icorl $r\ r \ir\r\r*^\\i^¥ir\r\ fi-F In^rmfi rl Anl^nr. \ 

v V1 "-"^in^iv, li no uj\.u i wi it iuul] v uuui i a iiciiziiiui 1 1 1 1 uui yen i icji i \ , } 

[0026] 

In the context of this invention, visible light is an optical exposure (400 nm - 700 nm). 
[0027] 

PDMS as used in the context of this invention means a polydimethyl siloxane. (This is used 
for the parts of ail the portions of the equipment (formation) by the method of this invention 
(for example, formation of an elastic conduit tube and a chamber)).. 
[0028] 

In the context of this invention, having been decomposed An exact clock or a time track.. It 
means having synchronized with (for example, synchronous laser, an ultrasonic probe, 
airstream, a stream, time limit type spectroscopy, oxygen mixing and melting time, radical 
formation and maintaining time, a pressure level, peaking capacity, pulse repetition speed, 
intensity, wavelength, etc.).. 
[0029] 

[Summary of the Invention] 

This invention is the method of sterilizing and refining a liquid and a gas, and it lets the a 
aforementioned liquid or a gas pass to the reactor or reactor group which has truncated 
compound concentrator geometry, b) It condenses at the same time it transmits various 
electromagnetism and sound wave energies to the predetermined building envelope of said 
compound concentrator reactor, and it includes forming a high-energy-density field in said 
reactor or a reactor group over a predetermined period . 
[0030] 

As for the reactor by this invention, it is preferred that they are a compound parabolic 
concentrator or a compound ellipse-like concentrator.. 



http://www4,iDdL,mi3it.eo.iD/c2i-bin/tTan web cm eiie^atw n=httr»%^ A%9P%?Fw ?S-Ort^9nm 



TP,2002-542919,A [DETAILED DESCRIPTION] 



Page 6 of 15 



[0031] 

According to the method of this invention, the inner surface of the reactor is covered with 
the thin film of photocatalysts, such as Ti0 2 

[0032] 

The electromagnetic energies which were transmitted in the reactor and condensed may be 
things of what kind of range of an electromagnetic spectrum, such as ultraviolet rays, visible 
light, infrared rays, microwave, or a thing that combined them,. 
[0033] 

Sound wave energy is a thing of all suitable frequency. 
[0034] 

The radiation source which transmits electromagnetic radiation is included by the reactor, is 
in the exterior of a reactor, or combines them Laser can be used as a radiation source and 
any of a continious wave or a pulse laser may be sufficient. 
[0035] 

In the desirable embodiment of this invention, the radiation unit which has a high-intensity 
light source is an electronic-flash lamp which has the high repeatability of about 50 kHz, 
and the high peaking capacity of about 1 mJ to about 50 Js(es) from about 1 Hz. 
[0036] 

This invention relates to the method of letting a liquid and a gas pass to the array 
connected with the form with which at least two compound parabolic reactors were 
continuous, or combined parallel or these. 
[0037] 

It is a truncated compound concentrator of the hollow which has a broad entrance for a gas 
and a liquid to flow through this equipment about the equipment for the use as which this 
invention is determined by said method, and a narrow exit. 

Said concentrator has a predetermined optical concentrator geometrical structure which 
condenses light and can form a high-energy-density field. 

Concentrator internal shape can be made into compound parabolic one, ellipse-like 
concentrator geometrical structure, or other compound condensation kettle geometrical 
structures.. 
[0038] 

The inner surface of equipment can be covered with photocatalysts, such as Ti0 2 (titanium 

oxide). By plasma sputtering coating, an inner surface can be covered with a thickness of 
about 0 8 to about 1000 microns, on a Si0 2 board, can be applied by a thickness of about 

0.8 to about 1500 microns, and can form a predetermined refractive index.. 
[0039] 

The refractive index of the material covered may be smaller than the refractive index of the 

liquid which flows through the inside of a reactor, or a gas 

[0040] 
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In the covered layer, two or more slots may be formed, said slot is arranged at the form of 
parallel or the shape of a lattice, and its distance between slots is smaller than the single 
incident wave length in the portion, 
[0041] 

This invention relates to the way a reactor is some of reverse osmosis systems or filtration 

systems, and equipment 

[0042] 

This invention indicates new methodology [ say / that two or more energies interact spatially 
and in time, and form a high-energy-density field ] effective in sterilization of the pollutant in 
a liquid and a gas (for example, water and air), the dissolution, and neutralization 
especially. The method of this invention promotes the continuous interaction of various 
energies which form a high-energy-density field, such a field - especially -- the sterilization 
(b) organicity of the (a) liquid and a gas, and/or the dissolution (c) of non-organic 
compounds (for example, pollutant compound etc ) - it is useful to the normalization and/or 
neutralization of a liquid and a gas which maximize permanent production harmless at all 
places, 
rnn/i 

[Detailed description of the invention] 

this invention -- (a) — various energies are exploited for modular type compound 
concentrator geometrical structure, (d) Energy with various specified quantity 
simultaneously produced within said geometrical structure, (b) And it compounds, the liquid 
or gas which indicates the new method for giving a shock by an interaction and/or it is 
based on the (c) catalyst, and flows in it (or whole), Including a pollutant or a harmful kind, 
said pollutant, (e) It becomes still more harmless as a result of the time resolving 
synchronous shock diversity of a wave front in order to form [ in / sterilization, the 
dissolution, and/or in order to neutralize or inactivate / over a predetermined period / for 
said quantity of the pollutant in said liquid or a gas / space or a field (predetermined) ] the 
maximization energy density of a full wave side Failure mode evaluation and criticality 
assessment (FME/CA) won . Limitation was imposed in the conventional system using the 
Ti0 2 photocatalyst for which triggering (triggering) depends on a light source greatly (for 

example, light must exist in causing triggering ), The use and concentration of both 
ultrasonic transient cavitations (21-180 kHz) which produce the sonoluminescence in a 
laser beam (from 190 nm to about 315 nm) and the range of 212 to about 51 1 nm are being 
used for this invention , Therefore, this invention touches off a photocatalyst by two or more 
methods, and is increasing substantially the safety margin of the equipment by the method 
of this invention, This invention is a predetermined building envelope where a liquid and/or 
a gas flow through the inside or whole, DNA and RNA duplicate arrangement of a harmful 
microorganism are made to inactivate -- and/or, organicity , The new methodology for 
condensing energy which is different to the space which has a uniform high-energy-density 
field for dissolving and neutralizing non-organicity and a disinfectant by-product 
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(DBPs=Disinfectant By-Products) is indicated . The high-energy-density field uniformly 
distributed in three dimensions in the conduit tube or the chamber (for example, reactor) is 
made from this invention 

therefore -- doubling two or more compounded energy wave sides, in order to sterilize (for 
example, simultaneous) -- being single (for example, HDCPC reactor) it combines and 
uses. 

[0044] 

This invention is solving the compatibility of laser triggering of optical peaking capacity, a 
sound wave transient cavitation, and a secondary surface-ized photocatalyst by an 
interaction, It is related with biological, and the method of sterilizing, dissolving or 
neutralizing organicity, a non-organic pollutant, and a polluted medium according to a 
catalyst and all the equipment used for this. 
[0045] 

in the new methodology which this invention presents, the equipment by the method of this 
invention may also be the form which united with said system which incorporates into the 
existing pressure vessei (filtration system), adds to a front or the back, or operates on a 
molecule and/, or a particle filtration level, or combined these This invention brings about 
the profits of increasing the existing filtration and the safety margin of purification systems 
(for example, reverse osmosis, hyper filtration, a membrane system, a coarse particle 
filtration system, etc ) 
[0046] 

[The desirable embodiment of this invention] 

In the desirable embodiment by the method of this invention, continuously [ in order to 
increase efficiency ], two or more CPC(s) are arranged in parallel in order to increase the 
processing efficiency from the array of HDCPC. In this arrangement, a water inlet each 
HDCPC through the entrance of the first step. [ whether the water injection hole leads to the 
last concentration stage, and ] Or the concentration stages (for example, the first step, a 
second stage story, the third step, etc..) of providing the strengthening multistage story 
concentrator array which is the parallel arrangement driven according to at least one the 
laser or the exclusive laser source of each module by which remote attachment was carried 
out are expressed.. 
[0047] 

In the desirable embodiment by this invention, it is arranged so that two or more HDCPC(s) 
may form the flat surface or the even screen of CPC, and it has turned to the direction of 
the form with which all the broad input entrances almost combined the upper part, a lower 
part, a predetermined angle, or these. 
[0048] 

In the embodiment of the new environment of the equipment by the method of this 
invention, central light sources (solid-state diode pump pulse laser etc) supply sufficient 
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light energy for at least one concentration stage containing a hydrodynamic compound 
parabolic concentrator. In a desirable embodiment, for the environment by the method of 
this invention, to the wall of HDCPC In order to make the surfacing complementary-wave 
length who has a suitable refractive index to operate it and/or it turns the beam of light (for 
example, laser pulse) in it in a certain direction, a holographic slot is attached using E, 
beam or a laser beam, Said operation forms a high-energy-density field, and is useful to 
sterilization of an especially harmful kind, the dissolution, and/or neutralization . 
[0049] 

In the embodiment of the new environment by the method of this invention, the continuous 

line arrangement of CPC, It is used for making the multistage story concentrator which has 

sufficient length for an exposure in each concentration stage, and the concentration stage 

to write starts one by one so that the photocatalyst in the inside of it and the interaction (for 

example, generation and said radical restriction, and/or neutralization of a free radical) of 

laser radiation may be maximized The embodiment of the new environment by the method 

of this invention is a form which combined/instead of said continuous line arrangement, 

combination with this, or these, and has parallel arrangement of a series of CPC(s), 
rnn^ni 

W V> U Wj 

In the useful embodiment by the method of this invention, at least one CPC has the metal 
body by which the inner surface was covered with plasma sputtering coating and/or a Si0 2 

layer, and said SI0 2 board layer is covered with Ti0 2 or a photocatalyst , The new 

methodology of this invention has a predetermined refractive index which makes a 
reflection (for example, HDCPC reactor) of an inner photocatalyst and/or triggering 
promote. 
[0051] 

The desirable embodiment of this invention has a concentrator for a reactor. 
The liquid or gas which passes a reactor is sterilized by formation of the high-energy- 
density field in the inside of it 

This invention provides the capability to dissolve and/or neutralize a pollutant and/or a 

harmful microorganism. 

[0052] 

In the embodiment of the useful environment of this invention, a part of CPC is covered so 
that the wavelength of about 190 to about 399 nm may be reflected, and other portions, 
The high-energy-density field is secured to the predetermined part of the HDCPC inner 
surface which is covered so that the wavelength of about 199 to about 400 nm may be 
absorbed, and was covered with the photocatalyst. 
[0053] 

in the desirable embodiment by the method of this invention » every - it is connected or 
unified and CPC is linked by at least one addition CPC or the CPC group with adhesion or 
the form which was three-dimensional or combined the inside of a frame, or these 



httD://www4iDdl.i^ web cei eiie?*tw n=bttn%^ A%7F%?Pw 9S-fVt.?nin 



JP,2002-542919,A [DETAILED DESCRIPTION] 



Page 10 of 15 



[0054] 

The inner surface of at least one CPC is curving so that a contact surface with the liquid or 
gas which flows in it may be increased, or it is twisted, or is having the slot attached in the 
desirable embodiment by the method of this invention Such a slot or a curve is performed 
by the method which combined plasma sputtering, vacuum deposition, the surfacing 
(surfacing), or these on the final stratum of a multilayer coating tip, 
[0055] 

being able to use the method of this invention for a use useful (for example, sterilization - 
and/or, it dissolves and/or neutralizes) for various environment broadly, each element of the 
method of this invention needs separate as the addition element chosen from the following 
or to operate all at once and/or simultaneous. (1) Monochrome pulse laser (or filtration 
lamp) optical energy, (2) ultrasonic-wave transient cavitation, (3) the air bubbles (sewage 
and/or a liquid, or a gas.) for microwave and (4) (to for example, first step) oxygen pouring 
(5) sonoiuminescence and (6) — the ozone produced in the original position for loose 
remains neutralization and/or the oxidation effect. (7) A multicolor continuous wave 
(CW=Continuous Wave) (for example, UV light study energy), (8) concentration air bubbles 
(for example, addition radical by allotting in eariy stages of a chain of the photocataiyst 
using the free oxygen in which the permeability which was excellent in air, and its 21 % are 
obtained, or such combination), 
[0056] 

In the desirable embodiment by the method of this invention, since CPC accommodates a 
iot of liquids (or gas) suspended or stored temporarily, it can be made from a size with a 
divisor of 100 meters from the size (for example, it has per minute or a flow of several 
liters/s) of a divisor centimeter.. Such large-sized CPC is useful for the use of environment in 
which air is bubbled in said pool or the center of a pars basilaris ossis occipitalis of a pond, 
and light is transmitted to a pond from another concentrator and/or a concentrator array via 
an individual waveguide and/or an accumulation arm, 
[0057] 

In the desirable embodiment by the method of this invention, the module which contains at 
least one HDCPC, respectively is connected continuously and/or in parallel so that a 
modular platform or station may be formed.. Such a station and a platform, Although 
additional exposure time is given to the liquid and gas in it, especially, [ useful ] (Give 
sufficient time so that generation and said radical of a free radical act stiil more efficiently), 
[ (for example, UV light), (>26 kHz ultrasonic wave), and j (Give the addition space for 
washing to an ultrasonic wave) (the input for guaranteeing the harmless output which does 
not contain an addition irradiation point or a radical is provided (for example, it irradiates 
with UV in the exit stage of a system) .) 
[0058] 

A photocataiyst insert is used in the desirable embodiment by this invention Such an insert 
provides the expedient means which can be washed easily (for example, operation of 
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reverse flashing, etc.). The manufacture and production cost of equipment by the method of 
this invention decrease substantially by using a photocatalyst insert. By using an insert, a 
manufacturer and/or the end user can expand or reduce their system (for example, reactor), 
without needing an expensive coating procedure. An end user and a manufacturer only 
expand the hardware of their system, and can choose a suitable photocatalyst insert 
suitable for the size which oneself specified Use of such a photocatalyst insert will gather 
the quality and reaction velocity of a photocatalyst . 
[0059] 

In the desirable embodiment concerning this invention, at least one HDCPC has a turbine in 
it, said turbine is covered with the photocatalyst, or is made from the photocatalyst, and 
rotation of the turbine within a reactor gathers the reaction velocity of the photocatalyst in it 
(for example, inside of a reactor), 
[0060] 

The Mitsuyoshi temperament flow decomposition photocatalyst in which drawing 1 is 
touched off by laser, (For example) Diffraction complementary-wave Osanai surfacing 
combined with TiO z - (SWS=Sub-Wavelengtf>inner.) The truncated hydrodynamic 

compound parabolic concentrator (THDCPC=Truncated-Hydro-Dynamic-Compound- 
Parabolic Concentrator) reactor geometrical structure of having Surfaced is shown , the 
HD/CPC conduit-tube geometrical structure of having (a) input and output openings in this 
invention, (b) ultrasonic wave transient string cavitation, (c) hydrodynamic interface, (d) 
thermodynamic interface, and (e) - generation in the original position of loose residua! 
ozone is included In order to operate the collective interactive shock of various energies 
diversified in predetermined space over the predetermined period, and the related wave 
front of those, this invention is extended so that it may operate simultaneously to the 
compatibility which was able to take simultaneous link nature and harmony (time 
decomposed or locked). 
[0061] 

- Arrange two or more HDCPC(s) continuously, in the desirable embodiment by the method 
of this invention, consider it as a module, and each module, It is connected to at least one 
additional module in predetermined order (for example, straight-line arrangement, parallel 
arrangement, continuous line arrangement, the form that combined these, etc..).. In the new 
methodology which this invention presents, interconnection of the output absorber exit is 
carried out to the next inlet opening of predetermined HDCPC without the joint with the line. 
Such arrangement especially of a multistage story concentration array is useful to 
sterilization of a liquid and a gas, the dissolution, neutralization, and deodorization. 
Especially the application to refining of water is useful, and promotes distribution. 
[0062] 

Transmission of a suitable dose and/or a dose promotes high throughput efficiency, 
maintaining the simplicity and modularity for economical compatibility to both an end user 
and a manufacturer, 
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[0063] 

- In the desirable embodiment by the method of this invention, interconnection of the 
parallel arrangement of HDCPC is carried out to continuous line arrangement. A module 
can be formed if arrangement of any numbers is connected in combination (mutual) The 
module can perform grouping, connection, or a pile to the capability to satisfy promptly/of 
the increase in the demand over a modular type solution, and a predetermined application 
demand, or the needs of a throughput of changing 

[0064] 

- In the desirable embodiment by the method of this invention, the output absorber of 
predetermined HDCPC is an input entrance of the addition HDCPC connected to it The 
number of HDCPC(s) may be together put in order to form the array of connection and/or a 
single unit (or module), or a unit in single HDCPC . This invention is using a modular type 
building, and crosses the limit imposed by the conventional CW UV lamp system reactor. 
[0065] 

- In the desirable embodiment by the method of this invention two or more HDCPC(s), It is 
connected and/or unified continuously or in parallel, in order to form two or more high- 
energy-density fields, the network of HDCPC by which interconnection was carried out is 
formed, and it is especially useful to sterilization of a liquid and a gas, the dissolution, 
neutralization, and deodorization. The method of this invention is using at least one 
concentration stage, and gives sufficient time for a free radical (it generated with the 
photocatalyst within each HDCPC) to dissolve, neutralize, and to be neutralized by UV 
irradiation in a culmination (for example, output) 

[0066] 

- In the desirable embodiment of this invention, a primary oxygen melting reactor increases 
an underwater dissolved oxygen amount, is the purpose of gathering the reaction velocity of 
a photocatalyst by that cause (for example, it can set to each stage/reactor), and is 
contained in front of laser and/or a photocatalyst stage (reactor).. Such a melting stage may 
also include use of the heat from laser, and (for example, laser is cooled with the water or 
air which passes a different stage) or melting of oxygen, (For example, before frequency 
redoubling) Can also use the infrared irradiation from laser and or melting of oxygen, By 
making microwave energy transmit into a fiquid or a gas (for example, water and/or air), can 
make it promote or for melting of oxygen . (In order to carry out melting of the oxygen 
underwater) Mixing to the water of air may also be included or melting of oxygen may also 
include mixing with the water and air which borrowed the help of ultrasonic ****, stable 
cavitations, or such combination, 

[0067] 

in the desirable embodiment by the method of this invention, - Optical peaking capacity, 
And/or, an ultrasonic transient cavitation and/or flow decomposition light, The photocatalyst 
touched off from about 170 nm to (for example, about 364 nm), sonoluminescence (to for 
example, inside of a liquid and a gas) and/or melting of oxygen, the dissolution, or mixing, 
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The harmful kind (for example, bacteria or a virus, and/or a cyst bacillus) and/or pollutant in 
a liquid and a gas are happened simultaneous, sequential, and/or all at once, sterilization, 
the dissolution, and/or in order to neutralize and/or deodorize., New methodology is 
promoted., 
[0068] 

- In the desirable embodiment by the method of this invention, a series of HDCPC(s) are 
connected with the straight line and/or the curve, (For example, it can set on at least one 
line of HDCPC) The entrance of the first concentrator is receiving the coherent laser beam 
from projection, a scan, and/or the high-intensity light source on which it was projected 
and/or projected.. Said light has a pulse, or is a continious wave, and/or said light is about 
170 to about 400-nm invisible light, Or it is visible light in 401 to about 700 nm, and a high- 
energy-density field is formed in each HDCPC, and it is useful to sterilization of a harmful 
kind and poliutant, the dissolution, and/or especially neutralization. 

[0069] 

- In the desirable embodiment by the method of this invention, the solid-state diode pump 
laser which has high repeatability and a high peak output, (1) about 1064 to about 2400 

dim, emu \£.j — il \z> ujjciciiii ly ui i mice ncqucnuy ui ciuuui ooz. tu auuui moo nm, anu \o) 

266nm to 531 nm.. Said frequency is used individually and/or collectively, in order to 
sterilize, dissolve, neutralize and deodorize a liquid and a gas This invention indicates the 
new methodology used to promote the whole process of sterilization by transmitting each 
wavelength to the position in use and distribution, and/or a system building, and doing it so. 

[0070] 

- in the desirable embodiment by the method of this invention » the infrared portion of laser 
radiation -- a wave guide tube -- and/or, transmit oxygen to melting, the pre reactor for 
exclusive use for mixing, and/or a module into water (or gas) (within a pre reactor) within 
the unified arm . A laser cooling system (water, the water from water, the air from air, or 
these should put together from air) may be connected in order to raise the temperature in a 
specific position in front of a water inlet or an injection hole, in passage, or in the back 
[0071] 

- In the desirable embodiment by the method of this invention, pass a liquid and a gas and 
a reactor (HDCPC type geometrical structure) said liquid and a gas, the oxygen which 
dissolved the front stirrup which passes what combined what kind of main HDCPC unit (or 
module) (for example, chain of a reactor and/or a reactor array, or a reactor) or these during 
passage or after passage -- concentration and/or mixing -- and/or, a tone change is carried 
out.. 

[0072] 

- In the desirable embodiment by the method of this invention, a continious wave laser 
beam (CW) is emitted through the input entrance of the HDCPC module linked 
continuously , Such continuous line arrangement of HDCPC promotes continuation 
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concentration of the laser beam reflected through each HDCPC, and individual HDCPC is 
making the continuous (letting HDCPC array [for example, ] or linked whole reactor array 
pass) high-energy-density field through the whole. Such a geometrical structure of an 
exposure clarifies the advantage of the method of this invention by exceeding the restriction 
imposed by a conventional lamp and laser-beam system reactor. Specifically, this invention 
gives sufficient (within the array of a HDCPC reactor and/or a reactor) time for the free 
radical produced with the photocatalyst (and oxygen) continuously touched off by laser.. 
This invention promotes formation of the modular type network of a reactor, and a reactor 
raises the efficiency of inactivation (sterilization of a pollutant, decomposition, and/or 
neutralization), combination and/or when both mutual operations are carried out (for 
example, it decomposed [ both ] and/or synchronized) Specifically by this invention, (b) 
multistage story exposure chamber and/or the reactor which were connected on (a) 
multistage story optical concentrator (for example, HDCPC) and the (c) network are used. 
Therefore, a manufacturer and/or both of an end user (and a liquid and/or a gas system 
manger), (It flows in the network of a predetermined reactor, a HDCPC module, a HDCPC 
array, or an array) The harmful kind which exists in a liquid and/or a gas is changeable into 
a more harmless substance which is received in human being, an animal, or vegetation, 
and/or is consumed 

Such a process (a, b, c) is promptly carried out economically efficiently rather than any 

method of an and also [ it is publicly known ] in the field concerned.. 

[00731 

- In the embodiment of the new environment by the method of this invention, the single 
module of HDCPC carries out two or more owners of the small module connected 
individually.. Such individual modules (and/or, reactor) may also include the following type. 
Namely, a photocatalyst type, a wave guide tube type, a pulse exposure type, a continious 
wave (CW) type, A pseudo-CW type, a suspension type, oxygen melting and/or a mixed 
type, a heating type, A cooling type, temperature and/or a flow exchange type, a visible 
Lighting Sub-Division type, IR exposure type, UVA, UVB, a UVC exposure type, a 
multicolor type, a monochrome type, an electronic-flash lamp type, A diode type, a laser 
type, aerotropism, and/or an anaerobic type, The photocatalyst touched off by the 
hydrodynamic flow of an integrated filtration type, optics (E. M R), a sound wave (ultrasonic 
wave) transient / stable cavitation, a liquid, and gases (for example, aqueous medium etc.), 
and laser (a pneumatics type and an aerobic type (oxygen was made to condense), a 
microwave creating means, or magnetron ,) 
[0074] 

The method of this invention is being used for a catalyst sterilization (medical application) 
instrument electrode holder in the desirable embodiment by a medical-application 
decomposition equalizer / resolver , and this invention . This embodiment of this invention is 
substantially quick in safe medical aid and procedure, The essential tool which can be 
provided safely is provided and the dependency to the process (for example, auto craving 
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or oxygen water , other solvents, and use of a toxic compound) that expensive energy 
and/or time start is reduced. A doctor, a surgeon, a biotechnology person, dentist, a field 
husbandry study specialist, a researcher, a teacher, and the multi-training practitioner can 
place an instrument into an electrode holder, A blade, a laser component, a mirror, drill 
accessories, an ultrasonic probe, a sampling tool, a needle, medical application, and/or an 
industrial use injector are contained in such an instrument. 
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* NOTICES * 

JPO and 1NPIT are not responsible for any 
damages caused by the use of this translation 

1 This document has been translated by computer. So the translation may not reflect the 
original precisely, 

2.**** shows the word which can not be translated, 
3 In the drawings, any words are not translated,. 



CLAIMS 

[Claim(s)] 

[Claim 1]lt is the method of sterilizing and refining a liquid and a gas, and lets said liquid or 
a gas pass to a reactor or a reactor group which has truncated compound concentrator 
geometry, A method including condensing at the same time it transmits various 
eiectromagneiism and sound wave energies to a predetermined buiiding envelope of said 
compound concentrator reactor, and forming a high-energy-density field in said reactor or a 
reactor group over a predetermined period.. 

[Claim 2]A way according to claim 1 a reactor is a compound parabolic concentrator, 
[Claim 3]A way according to claim 1 a reactor is a compound ellipse-fike concentrator, 
[Claim 4]A method according to claim 1 by which an inner surface of a reactor is covered by 
thin film of a photocatalyst. 

[Claim 5JA way according to claim 4 a photocatalyst is Ti0 2 

[Claim 6]A way according to claim 1 electromagnetic energy combines a thing of all the 
ranges of an electromagnetic spectrum, and them 

[Claim 7]A way according to claim 1 sound wave energy is a thing of all suitable frequency. 
[Claim 8]A method according to claim 1 by which at least one source of electromagnetic 
energy is included by reactor 

[Claim 9]A method according to claim 1 which has at least one source of electromagnetic 
energy in the exterior of a reactor,. 

[Claim 1 0]A way according to claim 1 at least one source of electromagnetic energy is 
laser 

[Claim 1 1]A way according to claim 10 laser is a pulse laser.. 

[Claim 12]A way according to claim 1 a radiation unit which has a high-intensity light source 
is an electronic-flash lamp which has high repeatability of about 50 kHz, and the high 
peaking capacity of about 1 mJ to about 50 Js(es) from about 1 Hz.. 
[Claim 13]A method according to claim 1 of passing an array of at least two compound 
parabolic reactors which a liquid and a gas connected continuously 



httn://www4Jnd1.innit..PO.in/oPi-hin/tran web cm eiifi^tw n=Vittn%^ A%?F%?Fw ?^nr.t-?mn 



JP,2002-542919,A [CLAIMS] 



Page 2 of 2 



[Ciaim 14]A method according to claim 1 of passing an array of at least two compound 
parabolic reactors which a liquid and a gas connected in parallel, 

[Claim 15]A way according to claim 1 electromagnetic energy is about 200 to about 400-nm 
ultraviolet-rays (UV) energy. 

[Claim 16]A way according to claim 15 a UV radiation line has a pulse.. 

[Claim 17]lt is compound concentrator reactor equipment used in a method provided in 

either of the aforementioned claims, and said equipment is a truncated concentrator of 

hollow which has a broad entrance and a narrow exit, in order that a gas and a liquid may 

flow. 

Equipment having a predetermined optical concentrator geometrical structure which can 
condense iight in order that said concentrator may form a high-energy-density field into it 

[Claim 18]The equipment according to claim 16 whose concentrator internal shape is 

compound parabolic one or ellipse-like concentrator geometrical structure, 

[Claim 19]The equipment according to claim 15 with which a wall of a reactor is covered by 

photocatalyst, 

[Ciaim 20]The equipment according to claim 18 whose photocatalyst is Ti0 2 (titanium 
oxide). 

[Claim 21]The equipment according to claim 19 with which Ti0 2 is covered with a thickness 
of about 0 8 to about 1000 microns by plasma sputtering.. 

[Claim 22]The equipment according to claim 20 with which Ti0 2 coating is applied by a 

thickness of about 0,8 to about 1500 microns, and forms a predetermined refractive index 
on a Si0 2 board 

[Claim 23]The equipment according to claim 21 whose refractive index of material covered 
is smaller than a refractive index of a liquid which flows through inside of a reactor, or a 

gas. 

[Claim 24]The equipment according to claim 16 to 22 in which a covered layer has two or 

more slots, and said slot is arranged parallel or in the shape of a lattice and whose distance 

between two continuous slots is smaller than the length of single incident wave length on it . 

[Claim 25]The equipment according to claim 17 to 24 whose reactor is some of reverse 

osmosis systems or filtration systems.. 

[Claim 26]Equipment indicated and illustrated behind . 

[Claim 27]A method indicated and illustrated behind.. 
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-BWiS *l (Xfi^#) SrJlX#T*^:*, £ ( 

^iifc^iio «t ? ^«^>c p c wu ^^miST'-jvxti^^js 

o 

[ 0 0 5 7] 

D C P C ^^€ya-)^ •tya-;V(7)7 P 5 y F*-AXlUf-i/g>S: 
M$L-T& «t 9 KiSMift&aVXteWt^^SftT^&o i^)J:7^T-yg 

*<Z> UV*) > (>2 6kHz|fS) , (7'J- 



(16) mW<2 002-542919 

[ 0 0 5 8 ] 
[ 0 0 5 9 ] 

Lv^lfe^HKis^T, 4?* < t 4>-o?>HD C P C 

[ 0 0 6 0 ] 

ian±, i^-^f-^ «t Mf^'fe 7u^mi Ti 

00 t m&^-h 3 ftfc S!ISE«I*I ^Ml ( S W S = Sub-Wavelength-inner Su 
rfaced) £^1-£^frM*7^M-^;!» Ht^M?? (T H D C P C =Truncate 
d-Hydro-Dynamic-Compound-Parabolic Concentrator) jK^&^il'fpf^fiiia ^r^T 
o ^HJ! fi> ( a ) > h A CTT ? > ~fv Mi P HD/CPC3 

> v * h ( b ) rn^mm^ ^r/^^f-y g >, ( c ) «e 
#*^e9#®, (d) ^ti^m^-m, i$ltf (e) tt^fc^ajj-v^osctefi-c 

$ id izm* % * jv & j: * <d mmmm <v%k&m * ffisf^s ssis * i*fp -r 
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[ 0 0 6 1 ] 

• *mo*gi:J:4fi LV^ffi^ffifcfc^T, »HDC P C £BM&tJ 

HDC PC^APlP^tlfl^^ fflE^igcS tLTV^ 0 W|7^ 
[ 0 0 6 2 ] 

t:^iSWfflSIffltt« £ cofM $ & ^ v * - ;H4 Loo, g v^JI* 
[ 0 0 6 3 ] 

[ 0 0 6 4 ] 

fc, HDC PCeoim. f-^HDC PC^S^/XW-^-^^ h (3g L 
[ 0 0 6 5 ] 
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life H D C P C 7 h7-^£^)£U 

[ 0 0 6 6 ] 

jK£±tf£ ii&t\ v-*?-RXf/x\$ytmWkm.m (M o!t^#4*l*o 

-e^, X 14 mil go 'Ml (4, v>f * n^*;v^£^#Xf4^#: (Mx_(f, 
XF/X\±Q%) + KfcS3«£fcKJ:*)]|&;g3*;& Xf4 
Hi- (4, 3 ^^ ( ^7X^ ( ?5i£tE.'B v '£"^' & <£ L 

, Xl4M^}§ifcf4, «#$EiMigL < i4£5e*-Ytf-r-v3 >Xli£*i 

[ 0 0 6 7 ] 

m^ib^J 3 6 4 nm) KJ§*|&3 *L&3fcftfcfl|E, RM/X f4^;V 5 * -fr > X , 

Xf4 (#!lx_f£. W^#^^<7)) ^Xf42S^{4. Tfrffc&O^ 

#^<7)^r#^ft (flx.lf, $BffiXf4<7 * )V7,RXI/X\t^7, Mi) Stf/Xti^ 

^S*tl, s.v/xi4«», &ovxfi*jftK sovxtiflkM-**:*^ 

[ 0 0 6 8 ] 
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> Visits) ^-iMfs^APfi, SltS^/Xt±^»O f /X(±S;l^^/X 

mJtli^)VX%m-t2>t>\ &M$iX-&10, RZf/XltMmiu&mi 7 0 nm#^ 
|J4 0 0 n m^^Pl^3fe-e* «9 . XJi4 0 1 nm^^7 0 0 n m-Cnr4J!3£^& 

[ 0 0 6 9 ] 

• ^i^tisjfj lv^mbsk^*3v^t. itv^sm^tigtf-^mij 

^ttSV'J 7 K7i -r — K#>7°V-^f-(±, (1) «] 1 0 6 4^f, 

1)2 4 0 0 nrru ( 2 ) *tl 5 3 2 j^kift 1 0 6 3 n m. RU ■( 3 ) 2 6 6 nm# 
£5 3 1 nm©, 3o«M|LTv^ c ifrf£iS^m^. ifrffcRO^tt* 

81, «f> **n&«jiT&7t:£>, wjus.^/x^^etjufijffl^ttTv^ 

[ 0 0 7 0 ] 

• ^©^i:J:SJ^ Li^*»5iK;f3^T, V-if-Mlt^^SlBBfr 

li, «^§^<t tjatf/xii-M? tifcT-Aft-c, (t'vM^W) -emit 

#>£>tK> ^>5^^> XJi-rft^Sfi^fcH*) (i, 7Xf±APX{ifemP^iO 
> Xli^ifiFfe^1l-e<^©JS*±»f4fe«i>n«?*SSLT*) «fc^ 0 

[ 0 0 7 1 ] 

ttM^coiilft) XJii*L^*fi*^*fc ! b^>«:)fiai-4lrXli5ffi3a*Xttji 

k mm l mit -c#*t& o*/ x a v/x \*&mmt $ n & 0 
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[ 0 0 7 2 ] 

Tikit^a^o sc, ico «t ^ ^hd c p c^stssBBBS^ #hdcpc^il 

TSItbTt I— *f- e-A(Oi!iK«j|g*l6K U »HDC P C {i^-f*^^lL 
T HDC P CTk-X(ifflSig|g^^7tSlS^TV-^#:^aLT) 

ii^x^K-fKl^f^Tv^o j: >> &Mlt<^M^fSitti> fife 

DC P CaSa^/XliEK^T k-f-i:io"ClSx.fi!ll? 
*Mfi, RJ£&*> -a* s> h7-^©Ift*MU RJS&tf* 

M^^w^ii, (a) &&myt&mM& (m^a, hdcpo , 

21 (c) h7-^_h-e^^tL^i (b) #&l^ff^^>^-&t>VXfi 

^/XliMy^rAv^-yt-) <^>W#* S , (flffS^JxlSf?, HDCPCt 
ya-^XliHDC P CTL'^XIiTV^O^y h 7 - ? <0 tf £$fE*t* ) fcfoR 

> £ J: & :/ n -t: .7, (a. b> c) ii> ^fE^UT^^^^) ire>#^ J: «9 <£> 
[ 0 0 7 3 ] 

• J: S«tm*it*^*i&^i^-fe^T, HDCPC©f-*y 

mm? 4 7, mmm9^y\ a^ibj^^^ (cw) ^-r-7\ tew 
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> u.m.~Rxf/x\±y^~^^^y\ arm?m^-{y\ iRmm9^y\ uva 

> uvb, uv CWM? 4 y\ ^&?^y\ ^&?-<y\ yy* 9 ^ y* \ 

?4 % _ y\ u-*r- ? ^ y\ umkRv/xitm^? -i y, tt^ata 
?^y\ ^ (e. m. r) , w& (M^m Mm/&fe*v¥T-z/ a m 

[ 0 0 7 4 ] 

)V3?-ft.u/x\*mm<F)frfrz>y°n^7, (ffo&tf, y ? v~^y ?\ x\±wl 
^-rn&mm, ft> k'j^Sp^ m^my°v-y\ ty^r/^-^, its. 

tf/X l± ElSJffl X. OVX (i Ifffl £f tf*^ fti^o 

[ 0 0 7 5 ] 

fcn$&Rtf/xii£5^ifc# («*.wr, pdm) <^>»"c^t,*L, ^f^omian 

^(i, *<&3fc^ift;&tf/Xfi««ift#te (fJ^w\ ®iff^ t^f 
p&MSu R3t1£> Srggx.*^*^, (T^X^;* 

[ 0 0 7 6 ] 
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[ 0 0 7 7 ] 

m i »±, ^mwxmKX&mwEmKmffiztitzHD c pcriz-^B-c 

T^^^^-^itL^o (1) ^777, f 9^^^-X{±V-9- 

«^^ri-^^pg«tlt^-^ fo (2) iftlt^-^ htiJiCPC 

-■r^r ^XttftS&fcJfcfc&tifc (m&ift&tf/Xti^ifc) fiittMtU 
v>) o (4) H^i-^WXV/XliS^flQfeSMtSIJ^O^-C*^, £*Ui. 
* c75 *X £il L TIM V/X (i^#* s 3E*t"C v» £ Mil £ & C P 

c wx-K, m~gtmmM) ^iltv^o (5) #j±, atj»^*tt*»— c p 

C^#<7?ISi«^^fc1-o (6) flUP (Wx-ff, 7jti:^> ffflx.tf, ifrfcXfi 

KHI^StU y^fAAP (WJctf, RJSUr V-^f^^-y K HDCPC^v 
^LTV^c (7) #1±, ^^•{>7'n7V-^to i*Lfe 
<7)-r Hi, 1 9 0 nm~$]3 9 9 nm£>3fej& s , HDC P Ct&*fl 

LTV^o -ftSitS^o-T*^ (8) #"C^?tt> f£— P CltSS 
& HDC P C«jte/ataic»Sr^r 3 o<aj8UfiK*3tt*R{S3&l ) CO 

»fM£$B0&j£$l (10) ii> S 2 6 9 9 9 Hz (26. 9kHz) 1 
000Hz (51kHz) coM^^ tf-r-V a ><Z>aE*i<*> (^-3-) ^tSRIt 
^LTV^ 0 (9) #l±, if ?7^^-ff^/^t (Mx_fdf, E. TcMlf* 

(ll) #«, Mft7-n-7^^U, »rHDCPCWlE»|f] 
26kHzHfel. 5 M H z Wtt Ig^r t H r - '7 a > ^Slft 4 0 (12 

) »-S^^©Mi7 7 7^s^^t 0 (13) 

HP^RtSS (09*.tf, HDCPC) ^<Dmmm<r>J y 7°y h%&&*$k*> U KWT 
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frb&jfcZ *Lfc4ttffl<a3fc*£#LTV*;&tfc)g*5jS LTV^ 0 S&2 1 0 nmfrhfo 
3 7 0 nm<Z>teSl3:ltrt:3fcfi, (Wx.tf, h?> FT) «*t^*/P 

^r-fcT&o-CfeSiStifco TtfrfBJtm, -?-M'^©«HDCPCJ-"'? K ty 

) IllOHz^^llOkHz "e#fiji-^^Hfi^r&7°n-y^^fc L 

> (f*LfJio#HD C P ClfclW&^/Xte^v^^K S^/XliHDCPC 

<7» au^ vikmR&/'Xi±&7kTkm<D®&, issot, <» (is) 

*Lfc<><7> (16) #(4. S&H&re£m*^*<Wi!^ffc3ftfclffl^ 7* 
(#!)x_fi\ ^ffis^fc^ji) §*^-r 0 (17) #f4, Bv^Jt^&Wft l. 

oo^f>6. i <^9ffS^>®*f^*^r-r*»e>^-cB-tfflM4^>s i 0 2i-iM 

-g-fr-Jf T^X^^y ? 'J z/?x~-t<1 >X£^U ^3 0 . 8^n 

1 0 0 0 5^ n -cy yXYX/ 1 ! y * U >^£ft*:T i Oz^ftfe 

tIItt^tt4ftfSiMl«I^iiLTv^„ (i 8) #f4, v 

[ 0 0 7 8 ] 

S2f4, Rj^^rto— f?3R-e*&«tSElfg|S^1l!t*BI"C**o i^EU^i - * 
^(:±I.HDCPC«[tfIllfii, ISIfj^ (2 0) HJHj, SO£§£Xi4 

f$f (2 7) (HD C P C y -i >94 -?) tfflK&ffiZtlti, *ft©HD C P 
C^v^-;VX(4T U-W§)lr 7 h 7V h (19) £-^fro (2 1, a, b, 
c) (4, Stf (Ot^lotlftH D C P Cttf 7 7^ > ( 

fine) <7>*^tfem2K&^mm^m*mi-&n3<vmtB.^~v y^hm 
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-t&mi 9 o nmfrh 2400 n m<oft&&H-r zmnnrntk^^vft^ y? 

&#EFrv>£ (Wx.tf, l 9*#M*J:) o (2 2) (4. m-m<7>MKmM, 

-?lii±}^)VX V-^f- (2 3) ^»JM«£^=b-ro (2 4) , (2 5) , 

(2 6) ii, ^^^m^w^^^-*^?^ 

(2 8) 14 (2 2) 5.0* (3 4. ^W*'**!!^* J^— WJflHl^^fci- 

o (29, a, b, c) (4, Kfo&mm<Dmfe&m&<D^KmwiZtLt:&n<o 

Mi, *¥^^fO'J7Vr>a (refreshing) £$§i%L 

lii£»f«>3fe^>7'; > ^*KS1-4<?5 Kf!Iffl?*L#;|> 0 (30), (31) 
, ( 3 2 ) {4, lt(2 1 0 nm*^4 0 0 n m<aSIBEitS**J£' , «Jl'*-^3fe9 

>y (34) frhnvx^&m%]<vM®im$:MfrL, w&tz<vti*t>Ktemv>Mm 

^~=.^h£ (3 5) tiLtv^o ioHJi, SJtS^^/X(4^v^-;v^e, 
<7)^lt (flilf, &5j*U *ftl©*SKJ:4i, HDCPC^^ 

[ 0 0 7 9 ] 

S3 {4, £&^®<7v-?y ^5Wffjfi:fcia , "e**o iat-?^i-E* 

^a*;p^-^^{4, HDC P f£ L < 

- (3 6) £^t> 0 m^mMmmRrfu^m^m^M<^m^^^m^^ 

-^cP3»^n-7^ -^-C^5tLT^4) (TCPC) (3 6) (4, mttL&WBit 
ftffi^n y 4 -JV*WT4±:££ftv>fcffij£<3*te£3fc£ (3 8) U 
* TCPC) -C*tl2 0 0 nm*f>ft3 7 2 nm©3^ffi5^ffl©«ft 

Jk&m^'tr*) tz#><DWi&yr4 ycDfzSbcofru 9 77 4 y 9 t>*LTV» 
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&o mmmj&^yvjfvyymuzs- (39) a*, wigtfto/tfcfc, 

ftTis 19 , ZL<D&ifcfi\t, (a) (HDCPC©) ^oia^sg^ 

Elti-& £ 1 1 , (b) z<v*K&&&Mc&&/xte%%*vtimmK&&xte3i 
wi-&t\<* i )m-£v)&M*Jkt:-to ftmm&Mt (37) ^mmfm^m^^^ 

fitz n «9 (38) £& v ^ ? * - £ #M^tS3£##-e& "9 , 

^rx-Kittt^rtffijffis.^ (4 o) ^umm^mm^mmm^m-r^o mzm 

fi, (Wx.tf, THDCPC*#i:fe^T) 3fej»a*J&> £> 7 'J - 9 v * 

(iSv»fc»J) T&o Hff^^T- (4 1b) O^ffifiHSB^fc, RXJP 

izfoofctb, mmmMRZF/XteTllDC P (3 6) ^7 , d7^jv« 

Ibw^l, *uy? u y ?jkT?/x\±tfcifcm\^M&-$-z> £ $ ) 

THDC PC*fttA4o !Hm'l4^T^-f 7" (4 2) fi, ^^-^ (4 1a) # s 

nr^ ^7 (4i, mcoj&m frhmm^^m-x*), hsl^<d~ 

m (4 3) fi, ^T*K>^'SU r /XJi>R3l3*^-eil*!b* J: ? KEI^S ^itv^ 
o ^^w^- (4 4) TlOVXiin > Mi, KHSMb^fe*, (4 5) K^k 
-TX^K^ mfa (Mx_fi\ tR) * s flS^fl9J-i»fcS*Lfc^3ffi-C5^3*LT^*o 
*;i^~-/^#^£fi, (46), (4 6 , a) , (47), (48), (4 

9) wffi%L<ii&zwm.<D^&^@LXteT~&%m+zm&-?mzti 

tv^o £*3M;>^ (5 0) (A, TO^eo*:^, (Wx.tf, RSIKJS 

m (5 1) *#^LT^S*LTJa«5, (5 2) tltz^MZ^ftlRV* 

®M-r&titm^&*%to-ro (53) j±, m^ji^M^-rs^mii^-r tr 

■r-'>g>^n-y (5 7) ffl ^IBfil^fi^. WW^i^to (54) fi, - 

#M^-r^- (0^-^T) z^r&mfflmnxii5m%x^~v hzm^-To (5 

5) (A, (a) , (b) , (c) K«fc frfc— #£l h U 2MJ 

[ 0 0 8 0 ] 
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tHDCPC^y^-JKi, 4^fW#P^(5 7) aiifel 9 0 nm^ 

^4 0 0 nm^U V^iS#JK«^*i-^mit^" ^ h H 
& 0 (5 8) <7)$tfrfrLT&&£ti2> m^T) o (5 9) 

mmmmm<v&m-m-%m*mte^^ (a) , (b) , (c) , ( 

d) , (e) RZf (f) KfrtdStU ftifWHDCPCfSf^ (ffli 
fi\ ^v^-;V|*]) flit (6 0) ^f^^^MU^^^^ >7° 7 h^$fcLT 
(A) , (B) , (C) fi, tya-jl/fi(Oft|HDCPCfI 

T, fflffi^M'^b&OVXJA^, SOVXIiMJI, mm) 

Sff/Xl^^^ffg5B (#!lx_ii\ mytmM^t') (Dtztb<DWLlttM<. (M 
2 0 0 nm#^2 4 0 0 nm^)E. M. R) ij\ ^ft^*lC9«J H D C 
PC#tf (H D C P C«F I N) ^My=/Xf*^co^I^H$ffl £ *t#& 
-/ 9 ^ h (Wlx.WN 1)190 nm^tbl^ 3 0 0 0 nm 

Jt^/XJi-ett^^m^^^o *y^-^«X!iM^API^ (6 1) 
t LT, Pit^HDCPC^ya-JV (0^-^T) <7>3» 1 <7>~m\MWt*°~ 
Y<D±.K^ m!A<V£:W^Z tlT^^o (6 1, a) fi, jBWifcailR* If -f - 
■vs^n-^^u (6 1, b) fi, (#^Ev ^.-^Xii^iy^^JVcOT 
^-(7)) tfv^ ? ny£a^;v^-££j&-r&^y^ h n>^^^>-r o (6 2) 
^, (#!)x_tf, tya-JH&»SIO) ^-e^tL^tt<7>«jHD C P C^S«m 

3) wj*^ (m^r-f) (Di&zmfcL, ^(D&mm (6 4) mm 

it<Dtztb^ (a) , (b) , (c), (d), (e) , (f) KfrmZtitzWm 
T^£tU ^^^rfi^^V ^~ )V\HcomUB.D C PC^tf^CMLTS^/ 

^VtyT4^~M&foZmt>? 0 mWLmMfr<vm-<vTfflTi/-te, (6 5) , 

(6 6 ) , (6 7) i:i!)^?*L, ^vo.-^P'gco® 19 coHD C P C^W^ 

^ti, yjv-y (a) , y;v-y (b) , yjv-y (c) , y;v-y (d) , y 
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So (6 8) (4, mm<vj&ffl<vTK&&mmnD c p c (ir^m^Tv^) 

^fc-To (6 9) {4, JiSBIfeSXO'SJKv'^ ^ h*^i"o (6 9, a) f4, 5^ 

mmmmnz^-r, ]±ti^^^^-^mm^w^Lx^i> 0 (70) {4, ^ 

[ 0 0 8 1 ] 

H 5 l±, Affile Uf"Y> M^^e v a - ;vr*i H & \f & * V a - ;v 

(W&wr, ty a -^ti;a-jP7W) (7 2) rtH'M^Ov'Xte 

M^Ati^T^y^-HP (7 1) £^fr 0 (7 3) f4, m&^mmiikl. 
XI4J£JLTOl»e^#*lhi64i:*^, (H^^rT) £^1" £^77 £ 

^-r&m50<7Vh- ; Ev^->>v£^;bi-o (7 4) {4, ft>A-a^^ya^jK7) 
4^iliJ^E®?ti7t#M^^^-;p^^^To ic^/a-JV (7 4) (4, 
^ )V -cm 5S 60 HUB JEJL ±X {4 J^T OflbK^ ?>V X f4 £ it * £> 

<£ 5 fcJt5S3*t"CV>* 0 (74, a) J4, *b 2 6 . 5kHz^^l80kHz 
■Wg&r£j8 ; t2fcS&** e-r- > a v:/n U (7 4, b) {4, ( 
^Jx.lf, ftL-f^7V^A/€ya-;vlj|^(7)) tf»-CT-f ? n^jiijwv^- 
?:41tl)Y7^hny^ifct 0 (75) (4, *Lfc > -7 s 'V >- 7 V- £ 

tts (^T-i-^v) iatS^ev (a) (b) -cep*o»tfc— oco 
JglJ^W3fc^ft#&/iPtlf *$ttfl5t&^|g^S tLT^&o (7 6) {4, (-tv^- 
)P<D*^Xim^) E***±#XJ4TI8M-4 £ £ i:i^SiLTOfil**fc 
-TJ±7tJ-^M»#ttv^ > h/U >^*^*>-^ 0 (7 7) (4, BrSSo^MXH 

W^TV-^^^i-o (7 8) Wtya-iHi, ^0j!^lfe®<b'l«O f /X{4lftnr 
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s i 02-c**?*t, &ovxti, jiKytmm (m^a, t i o 2 &to <Dumm 

-eMS*iTv>*> 0 (7 9) fi, Ji^^'ttm^^^^ bm^/Xfi'J 

H<5D, ^ >^-r*n;:i3tt&^y^- fr\s\±<nW:Wt*:Ufo'f° (8 0) fi, /h^e 

v a - lW TV- £^rl"& tyi-jVS' il® L £ OVX 

[ 0 0 8 2 ] 

tftya-JHi, ^EPT^£ ;fr«#:XJi^#^— l£AP (zK<t>Ap£^T) 
Wx.tf, M4*v^;vftfc — EjR±fcEe3*tTv>4) o (8 2) (i 

KE1B?*L"C^ao Ttfrifi^M ^©f*LftL©gS ti, ^ 1 mm (<fc <9 fc/NS <) 
& l oo^-Fiv ( «t n ^ a§ v>) <fc co-eab&o (8 3) li, mMW&R 

(X(i^#) mm^frzuteL, mft&fr\mm&frv>Ti'-<D-m-?$> 

*K HifiBSBSH* (Mx_fi\ »Xf±A#cD^M-f &) SiO^A, IMC 
«J»*ff 0 i><D"C$>Z> 0 (8 4) , (a) , (b) \±, ^^Ily^r 

A rSrfe^^ataav^JW ( (a) > HDCPC^RiBSXttt 

y^-^iiit 1 *> ^^1") ^avXteM^ititv^ (b) coMtj^* 

(8 5) 14, #||n]i£ (9 0S) cD-|g7KmmP^^1-o (8 6) (4, #«fT V 
-<P**l^*l£— ttfcfcofcfcS^S' J--;V^^^^gtoi- 0 (8 7), ( 
8 8) (4, L, Sfitofcftro(7)^vy^ h • T ^ h 

7V b£^U -73{4^%®X(4^r#^«60TOt^h, tl, tHD&OVXJi 
JK^<^fcft<^)3fcSrA*l-4fc«)^) , t><^ _ C*4o (8 9) [4, 1 2-ti^MX^v^- 
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MMRV/XiiUV (#!)x_ii\ PWXfiCW) &lt^i^-^) *$k&-r2>±£ 

^izg^i^jyccD^y^-;vco7V-A^^toi- 0 (90) fft#®.ov'Xtefi# 

1) (4, nn^ mitKS.U ? /Xt±®7fcitJfe?& s S:jSlf (HDCPC) <7>t*lMXi4 
J*JB (Wx.ff, ^ft^;ft<^«J^Ev^-;w^S ft***3£!fg|S3h (PDM) cof*j 
HX(4l*l®) J-#^li-40*RfJhi-4, $J 2 7 k H z 2 18kHz <7>?fiW 

«»XO t /XJ4ll»!3*L4«f^^f&*H^-?-4o (9 1), (9 3 

ttmM*mmKm%t&t^, ^n^- mM&mfck (^#&o f /xt4^;#: 
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